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BACKGROUND: Transfusion-associated hyperkalemic cardiac arrest is a serious com-
plication of rapid red blood cell (RBC) administration. We examined the clinical
scenarios and outcomes of patients who developed hyperkalemia and cardiac
arrest during rapid RBC transfusion.

METHODS: We retrospectively reviewed the Mayo Clinic Anesthesia Database be-
tween November 1, 1988, and December 31, 2006, for all patients who developed
intraoperative transfusion-associated hyperkalemic cardiac arrest.

RESULTS: We identified 16 patients with transfusion-associated hyperkalemic car-
diac arrest, 11 adult and 5 pediatric. The majority of patients underwent three types
of surgery: cancer, major vascular, and trauma. The mean serum potassium
concentration measured during cardiac arrest was 7.2 = 1.4 mEq/L (range, 5.9-9.2
mEq/L). The number of RBC units administered before cardiac arrest ranged
between 1 (in a 2.7 kg neonate) and 54. Nearly all patients were acidotic,

hyperglycemic, hypocalcemic, and hypothermic at the time of arrest. Fourteen
(87.5%) patients received RBC via central venous access. Commercial rapid
infusion devices (pumps) were used in 8 of 11 (72.7%) of the adult patients, but RBC
units were rapidly administered (pressure bags, syringe pumped) in all remaining
patients. Mean resuscitation duration was 32 min (range, 2-127 min). The in-
hospital survival rate was 12.5%.

CONCLUSION: The pathogenesis of transfusion-associated hyperkalemic cardiac
arrest is multifactorial and potassium increase from RBC administration is com-
plicated by low cardiac output, acidosis, hyperglycemia, hypocalcemia, and
hypothermia. Large transfusion of banked RBCs and conditions associated with
massive hemorrhage should raise awareness of the potential for hyperkalemia and
trigger preventative measures.

(Anesth Analg 2008;106:1062-9)

Table 1. Demographic and Other Charactenstics of Pabents with Red Blood Cell Transfusion-Related Hyperkalemic Cardiac Amest

Serum potassiom

(mEq/LP REC units Last pH_
LastHb oo and Ca®* Glucose
Age, Last before 5 3 (mg/dl) Lowest during
Year of gender, Comorbid before arrest  Before REC  before temp  arrest
svent  ASA PS  Type of surgesy condifions Precpesative  arpest Arrest (gfdl) amest fal  areess PO} dmgldly
1991 59/F/3 Urinary divemion CRI, DM 46 51 71 a2 0 ¥ 770 331 283
Endometrial
CA
1991  &8/MSIE TAM repair CRI, CAD, DM 36 34 63 127 3 9 TIA/NA 5 476
1992 57/F/4 Hepatectomy CAD 39 MNA i 54 57 719/48 GET 33
Liver CA
1953 14/M/3  Eesection spinal  Healthy 46 4 79 ¥ 3 3 T738/288 353 176
. cord humor ) — ey~ = —
1953 67/M/SE Thomootomy ORI, CAD, I NA 68 a2 5 & TOMLE NA 203 Eﬁ]’_[f_ﬂ[\{:‘:j 5 jj l) l'j _L\_[nlﬁﬁ"
Esophageal CA CHF, DM, e = N e f-
= FIEICIE. R GEE
1904 9/F 3 Anterior spine Se\'ef':_:cnlksh 41 MNA 79 69 5 5 T731f412 365 119 1:‘:9 'L'\ 1'? (‘ ( > Q o
instrumentation N -_— N
1954 33/F/ME Trauma Healthy iz 62 79 58 o 3 TIT36 35 4Th b\*gj*.'ﬁ [ ~— % 5- l-/-c L \ 6 b\ ~ k
1995  &7/M/3 Lobeciomy Lung CAD, severe 55 92 84 & & T31/NA M5 280 = —_ N —_
o s S EWMMOKRICITZDEREMEIC
HIN >
1995 29/F/4E Trauma Healthy 32 81 Bl 95 7 W 69522 37 20 :E, 5-? %’ij_ ~N %‘G& é °
1996 69/F/3 AAA repair CRIL, CAD 47 3B &0 82 4 9 TAL/NA 35 476
1999 68/M/3E Osteogenic CAD, CABG, 39 NA &1 77 13 13 71948 353 151
sarcoma Frior lung
CA
2002 12/MF3 Anterior spine Severe sooliosis 39 44 7.1 L6 6 & 716/20 k] a5
instrumentation
28 39/MF3 Hemipelvedtomy Cachectic on L] LB 67 &3 a8 T8 720440 M7 280
Rectal CA PN
2004 &I/F/2 Resection pelvic  HTN, al 3B =80 86 6 9 710441 04 447
angiosarcoma hypothyroidism
2005 2d/MS4  Cranictomy Amold Chiari 36 MNA 59 113 1(350mly 1 7FO2/22 365 420
I im
premature
infant (2.7 kg)
2005 17/M/5E Trauma Healthy 31 G.d »B 193 o 3} 721/33 NA =400

F = female; M = male; NA = not avalable: d = days; N = number: ASA PS = Amenican Socety of Asesthesiolngists Physical Seatus: E
thomozabdominal anesrysm; Ak = abdominal sortic areurgsm; HTH = hypertension; CAD = commary anery dsease; ARG
congestie hear fallen; CRl = cironic renal insufidescy: CPR = candiopulmonary resusciation; CA
*Rormal potassium valuss am 3.6-48 mEg/L.

BLa* = joatred caldum [nommal values, 4.8-5.7 mg/d].

£omn
cances; TPN = tolal pamenizsal suirfSon

FThis pallest frst developed acole bemonhaghc candlac amest [seves hypatension], and then hyperkalemic caciac amest during fast adminietation of blood.

ememgency; He = hemoglebin concantrason: TAA
ary atery bypass grating: DM = dizbet=s melimes; CHF

Cardiac Arrests Associated with Hyperkalemia During
Red Blood Cell Transfusion: A Case Series
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Objective: Measurement of extravascular lung water (EVLW) as a clinical tool for the assessment
of pulmonary function has been found to be more appropriate than oxygenation parameters or
radiographic techniques. In this study, we analyzed the prognostic value of EVLW in critically ill
patients.
Design: Retrospective analysis.
Setting: Operative ICU of a univer sity ]m-pll.ll
Measurements and results: We retrospectively analyzed 373 eritically ill patients (133 female and
240 male patients; age range, 10 to 89 vears; mean + SD age, 53 % 19 vears) who were treated
in our ICU between 1996 and 2000. All these patients were hemody I]dl‘lll(d"\ monitored by the
transpulmonary double-indicator (thermo-dve) dilution te{]mlque Each patient receiv ed a
femoral ar tery sheath llnuugh which a 4F flexible catheter with an mtcgt.llcd thermistor and
fiberoptic was advanced into the infradiaphragmatic aorta. EVLW was calculated using a
computer system. For each measurement. 15 to 17 mL of cooled 2% indocyanine green were
injected central venously. In our results, maximum EVLW was significantly lnghel in nonsurvi-
vors (n = 186) than in survivors (n = 187) [median, 14.3 m]_.."l\g vs 10.2 ml/kg, te*.pe(lncl\
p < 0.001]. In univariate logistic regression models, EVLW (r < = 0.024, p = 0.003) at baseline as
well as simplified acute physiology score (SAPS) II (+* = O 133, p < 0.0001) and APACHE (acute
physiology and chronic health evaluation) TI scores (r” = 0.050, p < 0.0001) were significant
prcdic{m‘s‘ of 111011&1]il_\'. If SAPS II and APACHE 11 scores are combined, r* increases to 0. 136, but
the improv ement over SAPS II alone is not significant. The addition of baseline EVLW further
increases r~ to 0.149 (p = 0.021 for the improvement), indicating that EVLW contributes
independently to prognosis.
Conclusion: EVLW correlated well with survival (ie, nonsurvivors had significantly higher EVLW
507 values than survivors) and is an independent predictor of prognosis.

B

o]

g o]

30 z : ICUICAZEL, BEEEEDRFEWVEHITONT,
Bk (ps0001) EVLWISEFEDIEZELL S,

20 (ETFELI-EFEEEL, ETEL-EEFIZEVL
nEMhof)

40

EVLW [mlkg]

10

° Mortality [%]

Non-survivors Survivors .
n= 186 n= 187 30 p=0.002

Ficure 1. Box plot for survivors and nonsurvivors. Bold lines 70
indicate medians, box plots indicate 25 to 75th percentiles, and

bars indicate the 1.5- &]Pd of the whole box length, Circles indicate
values between 1.5-fold to threefold of the whole box length, and

outliers (outside threefold of the whole box length) are indicated
by asterisks. The bold asterisk indicates statistical significance i
(Mann-Whitne 2y U test).
10 -
0 :

Hi B : Water in Critically Ill Patients Prognostic
<7 7-14 14-21 =21
Value of Extravascular Lung = 45 n=174 n=100 n=54

885828

Meier—Hellmann
Samir G. Sakka, Magdalena Klein, EVLW [ml”kg]

Konrad Reinhart and Andreas
Ficure 2. Mortality as a function of EVLW. Patients were
classified into four groups according to their highest EVLW

Chest 2002:122:2080-2086 value, The asterisk mthndtcs statistical sltﬂnf"c.mu to the next
’ ’ higher EVLW group (x* test).
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Objective: To analyze the longer-term surgical outcomes of Ahmed and Baerveldt shunt implants in the
treatment of refractory glaucoma.

Design: Retrospective, nonrandomized, comparative trial.

Participants: Consecutive patients who underwent glaucoma shunt implantation (70 Basrveldt, 48 Ahmed)
by a single surgeon.
Methods:

Follow-up retrospective analysis of 118 consecutive cases of refractory glaucoma that required
placement of either Ahmed or Baerveldt shunt implants for intraocular pressure (IOP) control. The longer term
clinical course (survival curve analysis up to 48 months) was reviewed.

Main Outcome Measures: The primary outcome measure was surgical success (6 mmHg = IOP = 21
mmHg without additional glaucoma surgery or devastating complication). Secondary outcome measures in-
cluded mean |OP and number of medications used at the following postoperative visits: day 1, 1 week, 1 month,
3 months, 6 months, and every 6 months thereafter (up to 48 months). In unsuccessful cases, the median time
to failure was determined.

Results: No significant differences in success rates were noted at 1, 2, 3, or 4 years after surgery, with 4-year
success rates of 62% for the Ahmed group and 64% for the Baerveldt group (P = 0.843). Mean IOPs were
comparable from 1 to 48 months (P=0.05). However, patients in the Ahmed group required more glaucoma
medications at 18, 24, 30, and 36 months (P<0.05). The median times to failure were 3.2 months in the Baerveldt
group, compared with 15.0 months in the Ahmed group (P = 0.009).

Conclusions: Mo differences were observed in longer term survival rates and IOP profiles between Ahmed
and Baerveldt shunt implants up to 48 months following surgery. Patients in the Baerveldt group were more likely
to develop early postoperative hypotony-related complications and failure, whereas patients undergoing Ahmed
implants were more likely to be on additional glaucoma medications (starting at 18 months postsurgery) and
develop later onset failure. Ophthalmology 2006;113:913-917 © 2006 by the American Academy of Ophthal-

P lalaTa s

!
1
-
'§ \q ,.o’/._/. —e— Ahmed
£ \ - - It - Baaneld
[ IR T N
S el
1 |1 =
[ ll] /
FEL ST TS ESS
ot o E e B

Figure 3. Number of medications. Pre-Op Meds = no. of medications
patient was on preoperatively; POD 1 Meds = no. of medications patient
was on on postoperative day 1.

ABEANDZET. RAREIH T
BEEM BT,

—&— Ahmed
-- l-- Baerveldt

Average Intraocular Pressure (mmHg)

Figure 2. Mean intraocular pressure (IOP) recorded at the various post-

operative visits. POD = postoperative day.

¥ EEEEIZH LT, Baerveldth A F . Ahmed (L FE LIS &

(REKRERR)
Pre-op={iTHIl. POD1={fT#%£1H

Rz AWSIET, FHDERE
ATRTEYIE T L =,

H #H# The Ahmed Shunt versus the Baerveldt Shunt for Refractory Glaucoma II
Long-term Outcomes from a Single Surgeon

James C, et al. Ophthalmology 2006; 113: 913-917
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Results:
" X The primary efficacy endpoint for this study was the time to

hemostasis (time between application of the study product
Study at a Glance and when hemo‘stasis was obtair\ed). The median time to
reach hemostasis was 3.43 minutes in the FS group
compared to 8.65 minutes in the Control group (FIGURE 8).
Surface ares of resected liver: Percentage of patients that achieved hemostasis within 10
sl I S minutes was 94.0% for the FS group and 60.4% for the
Study Sites: Control group (FIGURE 9). This difference was statistically
TR STH Fend el significant (p<0.001) and satisfied the non-inferiority
shaidnmetanl criterion. The FS also satisfied the superiority criterion in a
statistically significant manner (p<0.001). The groups were
not different in regards to operative blood loss, operative
time, postoperative hospital stay or complications.

Number of patients: 153

Indication: Hemostasis in liver resection surgery

Conclusions:

The results of this trial show that the Fibrin Sealant produced
Lahey e e by the CryoSeal FS System is safe, well tolerated, and superior
" to the collagen absorbable standard of care in this patient
population and indication.

Figure 8: Comparison Of-ﬂme to Hemostasis (/FIGURE ¥ i |ﬂtTaOperati\’e Time Measurements \
p < 0.001 i;: ; Start of StLai\::n?f Azgl;;ag:) 4 Hemostasis End of
g y "4._,-_-'-"'-'1 B case Resection Control Obtained Case
4 F .I‘.‘.::-T::\‘\“ / 4 f “.“':; ‘ B \ »
u L 1 (| Y 1 T4-T3=
I"‘E.\ 3 4 3 \ ‘.:.__‘ 8 6 5 ; Time to Hemostasis
‘::.\\‘;_-_ M|ﬂute§ _,r:l;}‘;’,': .\“‘._\\\\\-»_ Man[es _.;‘.»/‘C:{f, % | k /
Cryéfreélf FS Ct;r:téo.'
Figure 9: Comparison of Percentage of Patients 2|: I:II:II:I tu&lli'lij 5—’7"/JJ:JIEL7H’£J:|:$§ L
Achieving Hemostasis Within 10 Minutes 1A AREDOAIIEMMIZHAMNBEFREAD
BER10AURICLENTESEEEE
. Mot=,
94% 60.4%
CryoSeal FS Control
- A Multiplecenter Randomized Clinical Trial Using Fibrin Sealant, Produced by the
Hi 8 - — ER i g X Y

CryoSeal FS System in Parients Undergoing Liver Resection
Dido Franceschi, et al.

CRELRBRIZHITHT —2%F ALV=2 % (The Network for Advancement of
Transfusion Alternatives Annual Meeting, Malaga, Spain, April 2006) 7R X 23—

REHM)
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Objectives: Although the artificial urinary sphincter (AUS) is one of the most effective surgical treatments for severe urinary incontinence, little
is known about its use in Japan. A nationwide survey was done to determine contemporary trends in AUS use and its long-term durability.
Methods: Data on AUS units sold in Japan were provided directly by Takai Hospital Supply Co., Ltd., Tokyo, Japan, and a survey form was sent
to all 44 institutes where AUS implantation had been carried out. The survey included various demographic and preoperative variables, surgical
variables, and postoperative cutcomes.

Results: Between 1994 and 2007, a total of 100 AUS devices had been provided in Japan. Of the 44 institutes, 24 responded to the survey, and
a total of 64 patients were enrolled in the study. Post-urological surgery incontinence accounted for 81.3% of the indications. During the mean
follow-up of 50 months, mechanical failure occurred in four (6.2%), and the device was removed in 13 (20.3%) due to infection (14.0%), erosion
(4.7%), or urination difficulty (1.5%). Of the 58 patients evaluated , 91.4% reported social continence. Five- and 10-year failure-free rates were 74.8%
and 70.1%, respectively. On multivariate analysis, operative time was an independent predictor of treatment failure (P = 0.0334).
Conclusions: Considering recent trends in prostate surgery, the AUS may be significantly underused in Japan. Although excellent long-term
durability has been achieved, a learning effect appears to be evident. The Japanese urological community needs to provide appropriate patients
with this treatment option.

Percentage sumvival
0
=]
|

T T T 1
0 B0 100 160 200 250
Months

Fig. 2 Treatment failure-free survival in 64 patients with artificial urinary

sphincter implantation. Five- and 10-year failure-free rates were 74.8% and H ZIKEI |7\] "C?i’)b}h,f:klﬁ'(
70.1%, respectiely. SEHEHI A A1 OB =
FOT.5FERDAEERYR

100 +, ) N
TR TR (£74.8%. 10FEEDEBES
| —_—
H [ o NE([£70.1% TH 1=,
E ?5 N I_ll—.
2 B
@ J-!I | I
[14]
> 50
8
T e — 1 <150min
-—— =150min
0 T T
0 100 200

Months

Fig. 3 Treatment failure-free survival by operative tima. P < 0.05.

H 8. Current use of the artificial urinary sphincter and its long—term
durability: A nationwide survey in Japan
Yoichi Arai, Mineo Takei, Katsuya Nonomura, Shiro Baba, Tomonori Habuchi, Tadashi Matsuda,
Satoru Takahashi, Mikio Igawa, Yasuhiro Kaiho and Haruo Nakagawa

21



RS AR B R E R S R MR (%) ©

% da Vinci ¥ — B AT A
%@@m W Jgr VxR Vg oAt

R7e
gt

RIER Sy TR H

ﬁ%i —RIE LA EE, B AR GBS 2 BR <) L W
Co PR OV AR ORI 2 5\ T NRRBE T 2 526 3 2 B
(ﬁ%%.%&%>Lﬁm%®$mﬁA@¢%iﬁﬁéﬂ%f%5

WEIIAT VA 2 — T TR O = RocG 2 Ran s <
AH—ar hu—T EREL THRRET N L2 8ET 5,

O (RER{E RS

At
TEE AR FALPRREIX 73 1 7 AE Al
L DLk
AL MR NS Al O 2 ARBRE & 5 2, L
R RBRIEESEATEL & U CIEREE 3. BrBlEdioe TRl 4~ %

(&3]
O AR L1l
PANESR A il
E RS FLIFEREIX 53 & FEefii
LDt
FEERMREEME & LTI ER T, 2L
BB E TR 5
O FEAEICEBITAI AN T A A (KRIK)
TAYBERE | #EEEE KA AT A CANES RS
123, 000, 000 5 | 178, 200, 000 4 163, 850, 000 [ | 163, 850,000 [J | 157, 225, 000 [
(1, 500, 000 }"¥) | (1,350,000 % ~}°) | (1,450,000 2-m) | (1,450,000 2-n)

1 L = 8H

1R =132 H

1a—mr =113 [

(S 22 4 10 A~k 23 429 A 0
AERIC L D 2% L — kD)

22



AR

1 BR5E da Vinci 4—LHIL U X T A
2 HEXE oavyr IR -DavyIokiAeut
A@mlE, —fEESFNE. BEAE (DENAEZRLS) | WKRFER
VIR AR DOBEEICH VT, NREFHEERT SIS, TEOFMs
3 FAEM B IET HEETH DS,

WMEERATLAE2—TTHHEO=ZRIRBGEZRLGMNSE, YXE2—O
v hA—-SZBRELTRERFHREZIEET D,

4 18E - [R3E

ZN- -

H—avavy—)L

FifiZiToTLSECH

MEE=ZRTERERGHS,
RBHEDRIEZEITI,

23



RABMANLIR SRRSO T, ARETF M ADRYIEZAWSCEOFAMIZOT

BHEDHERLEIZDOINT

-

i ]

Tasie 2. Lararoscopic RanicAL PRoSTATECTOMY: PERIOPERATIVE OUTCOMES

ARy ZiE

Tasre 3. Rosot-AssisTep Rapicar ProsTATECTOMY: PERIOPERATIVE OUTCOMES

Clinical stage

Clirtical stage

Year of Patients Surgical Mean fmedian age Preop PSA T, Operative  EBL * Open Hospital leigth Complicatior Ay ghor ﬁ;;m 7 Pmtm S";X“I o P”"”, PfA T T; Gytre Eé\f‘wl_ T, x i Open 9 ”M’M/? 'gr;! (_'mnph'c;m'uu
; ? : e o2 o ; 8 s N 3 / e To time sfused conversion (%) of s S %
Authors publication  (N) volume (years) (ng/ml) (%) (%) time (min) (mL) Transfused conversion (%) of stay (days)  rate (%) pubbcslion () wme (year) (ng/mL) G Kime {owin) (ml) Transfised cormersion (%) _of stay (days e (%)
- Hu® W06 32 297 RPsjy* 621 - 7450 U80 1% 25 160 0 1460
1 37 v _ - - - - - '
o o B 2 L o " - T Joseph® W06 35 12RARPsy 60 66 B100 1900 13 1% 130 000 - 860
Cooalic® e o Gatehg i YIS R e 28 v 7 13g  DBadani? 207 266 461 RARPs/y 602 64 T30 200 15 10 150 0.10 114 1220
Rozet" 2006 60 30 LRPs/y & 74 6 %7 173 380 12 016 63 12 g”'?"’-j‘, %83; ol 334 Rbsfy :f; B o s 7 %-” ¥
Stolzenburg™ 2005 0 24 LRPs/y 6.4 107 151 220 09 0 - 121 . = e ¢ y ) ) : : ) -
penr 006 1000 70 LRPa/y & o . G T m 0 i g Zmt W07 744 BIRARBSYy 596 66 7 6 B 21N 120 12 -
Hu® 2006 B/ 297 RPs/y @7 - M9 41 M6 200 22 08 42 277 Schroeck 008 32 234RPsfy 592 54 8310 1680 - 15 . L60 = -
Curto¥ 2006 25 370 LRPs/y w2 714 & 328 100 200 5 43 Chan’” 2008 660 220RARPs/y a0 6.8 7530 2470 207 140 0.80 0.90 13 -
Goeman'® 2006 550 Py 624 101 7740 206 188 390 47 05 46 109 DPatel™ 2008 1500 ¢ 61 61 78 2 106 m 050 0 1 430
Rassweiler'® 2006 584 2 fyfa “ 1964 41 21 89 Keambeck” 2009 290 120 RARPs/y 61 19 728 269 2% - 51 - . 8
Touijer” 2008 612 210 LRPs/y @ 53 W 30 199 315 300 N 2 155 Murphy™ W09 400 154 RARPs/y 602 76970 3030 1% ) 25 030 31 1570
= = s P ————— ~—— — ebevoer ere s bty - = S ~— ~— — ~—" -
eighted means 629 88 @2 304 205 2915 35 176 487 1(}93' Weighted means 604 7B 72 28 126 1642 14 0.34 143 103

*Total number of radical prostatectomies included in the comparative study per year (LRP and RARP combined).

“Multi-institutional study. Number of LRPs per year per instituiton.

Preop = preoperative; PSA = prostate-specific antigen; EBL=estimated blood loss; LRP =laparcscopic radical progfatectomy; RP= fadical prostatecto

adiih—

prostatectomy.

RERBUEICE T SFIEICONT

RE R 35

TaBLE 5. Lararoscoric Rapicar ProstaTEcroMy: ONncoLocie OUTCOMES

RKRARI’ = mboﬁm{

#nEls BE~0BT EREAH

— A —— — — — ~—

“Total number of RPs included in the comparative study per year (LRP and RARP combined).
“Total number of RPs included in the comparative study per year (RRP and RARP combined).

radicd = ime frame of the study not reported; Preop = preoperative; PSA = prostatespecific antigen; EBL = estimated blood loss; RP = radical prostatectomy; RARP = robot-assisted radical prostatectomy.

LBMHRETANDSIET, BEREFELLERL, HMEDFED ., BWINE S DR
L HREFHAOBTISORD . ERBBDEILGE ., SHEDREE
AREDTHE. FMHEERORDBE ., BRHRDE LABFESN

%o

ARy g

TABLE 6. ROBOT-AssSISTED RaDicaL PROSTATECTOMY: ONCOLOGIC OUTCOMES

Pathologic staging Positive surgical margins Pathologic staging Positive surgical margins

Authors Year of publication  Patients (N)  pTa (%)  pTs(%)  pTy(%)  pTa (%) pTs(%)  Overall (%) Authors Year of Publication  Patients (N)  pTa (%) pTs (%)  pTy (%) pT2 (%)  pTa(%)  Overall (%)
Guillonneau®” 2003 1000 77.5 219 . 155 311 192 Joseph® 2006 325 81.00 19.00 - - - 13.00
Rossweiler™® 2004 850 58.4 36.5 3.7 7.08 38.6 22 Badani 2007 2766 77.70 22.00 0.30 13.00 35.00 12.30
Rozet* 2005 600 72 28 - 146 262 178 Zom’ 2007 744 - - - 1290 4480 18.80
Stolzenburg™! 2005 700 55.4 439 0.6 10.8 312 19.7  Borin” 2007 400 73.5 26.5 (pT+pTy) 6.1 319 125
Lein*? 2006 1000 70.2 294 04 15 546 27 Tewarl™ 2008 700 8.5 13.6 29 54 - -
Curto® 2006 425 58.5 413 . 219 433 307  Schroeck 2008 362 79.30 2070 0 - y 29.30
Rassweiler* 2006 5824 60.7 367 19 106 39.4 212 Cha 2008 660 80.60 19.40 0 11.30  45.00 17.50
i 2006 550 558 387 54 179 218 313 Pael® 2008 1500 78.30 19.50 1.50 400 3400 930
Aok STio% £ ik e , oo 550 137  Murphy™ 2009 400 70 29.80 0.20 960 4230 19.20
Ti‘:ﬂj’e‘i}c« St s - - ) - i 11 Krambeck® 2009 204 9.1 9.9 (pT5+pTy) - - 156

Pl o o Ham™ 2009 321 5.1 437 12 = 22\
lNeighted means - - 64 326 36 124 392 213 ]IWeighted means 78.7 20.5 0.8 9.6 371 13.6

——— —~— Sl S i AN et

EPE = extraprostatic extension; SVI =seminal vesicle invasion.

RHIC LD R R
Retropubic, Laparoscopic, and Robot—Assisted Radical Prostatectomy: A Critical Review of Outcomes Reported by High—Volume Centers
Rafael F. et al. JOURNAL OF ENDOUROLOGY Volume 24, Number 12, December 2010
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Implant-Supported Edentulous Maxillary
Obturators With Milled Bar Attachments
After Maxillectomy

Masayulei Fukuda, DDS, PhD,* Tetsu Takabasbi, DDS, PhD.f
Hirokaxu Nagai, DDS, PhD,# and Mitsuyoshi lino, DDS, PhDf

Purpese: The purpose of this study was to evaluate the clinical results of implants and milled bar
supported edentulous maxillary obturators following the surgical ablation of maxillary tumors.

Patients and Methods: Seven patients with malignant tumors of the maxilla were studied. All patients
underwent partial or total maxillectomy. Implants were installed in the remaining maxilla and milled bar
supported obturators were fabricated. Masticatory efficiency, biting abilities, speech function, and
changes in the marginal bone level around the implants were evaluated without the prostheses, with the
previous prostheses, and with the implant-supported prostheses.

Results: All implants were osseointegrated. All patients wore milled bar supported obturators and masti-
catory and speech functions markedly improved. There was no complication during the follow-up period.

Conclusions: These results suggest that a maxillary obturator supported by milled bar attachments is
useful for oral rehabilitation in patients with resected edentulous maxilla.

© 2004 American Association of Oral and Maxillofacial Surgeons

J Oral Maxillofac Surg 62:799-805, 2004

Table 5. MASTICATORY AND SPEECH FUNCTION BEFORE AND AFTER INSERTION OF IMPLANT-SUPPORTED
MAXILLARY OBTURATOR

Masticatory Efficiency Index Biting Abilities Speech Function Index
Without Conventional Implant Riting Biting Pressure Occlusal Contact Without Conventional Implant
Patient Prosthesis Prosthesis Prosthesis Force (N) (MPa) Area {mm) Prosthesis Prosthesis Prosthesis
1 15 30 70 6.4 10.1 5.9 5 8 10
2 15 — 55 76.2 6.1 12.4 10 — 10
3 15 — 85 2154 11.2 19.2 3 — 9
4 15 30 75 492.6 51.1 9.6 7 8 10
5 15 — 85 662.2 43.2 15.3 3 — 10
o 20 40 80 493.9 42.4 11.6 3 8 10
7 20 55 90 224.6 8.7 25.0 5 8 10
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